Treatment of forb-dominated subalpine cattle range in the Bighorn Mountains of Wyoming with 2,4-D did not change the in vitro dry matter digestibility coefficients of the grasses or surviving forbs. Forbs and grasses were equally digestible throughout the growing season. Production of total and digestible dry matter was not influenced by 2,4-D, but the proportion of 80th supplied by grasses was increased.
The subalpine ranges of the Bighorn Mountains in northcentral Wyoming provide summer grazing for cattle, sheep, elk, and mule deer. Forbs are an important component of the vegetation on many of these ranges. Some range managers consider forbs to be undesirable forage, especially for cattle, and herbicidal control of forbs has been an accepted range management practice in this area. Thilenius et al. (1975) , have described the effects of herbicidal control of forbs on herbage production and on the diet and performance of cattle using subalpine ranges where forbs have been controlled with 2,4-D. They found forbs to be an important dietary constituent.
This report provides additional information on the effects of 2,4-D on forb-dominated subalpine ranges, specifically on the in vitro dry matter digestibility of the herbage, an important determinant of forage quality (Van Dyne and Haug, 1968; Dietz, 1970) .
Study Area and Methods
Herbage samples were collected from an ungrazed 120 X 120-ft ex- (Hurd, 1961) , is uncommon and more mesophyllic species predominate.
The experimental design was a randomized complete block with sampling of the experimental units. There were three replications. Two treatments were used-an unsprayed control and a single sprayed application of the propylene glycol butyl ether ester of 2,4-D at a rate equivalent to 2 lb/acre of acid. Water at a rate of 25 gal/acre was used as the carrier. Herbicide was sprayed in late June, 1968. Plant material for the digestibility tests was hand clipped at ground level. A random sample of ten 1 X 2-ft plots was clipped from each treatment replication in late June, mid-July, and late August of 1969 August of , 1970 August of , and 1971 .
The clippings were separated by taxon, oven dried at 105'C for 12 hours, then weighed to the nearest 0.1 gram. Total dry matter (TDM) production was calculated from the combined weights of all taxa. Digestible dry matter (DDM) production was obtained by weighting the TDM produced by each taxon by its digestibility coefficient and summing these values.
Once weighed, the material from each taxon was composited and an aliquot with a minimum weight of 5 g
January 1976 was extracted for the digestibility tests. Because of the minimum weight requirement, it was not always possible to obtain a measure of digestibility for all taxa at all collection dates and years.
In vitro dry matter digestibility was determined from triplicate 0.5-g subsamples of the aliquot using the technique of Tilley and Terry (1963) . Inoculum was obtained from fistulated steers on a diet of high-quality alfalfa hay and grain.
Statistical significance of treatment differences ((x = .05) was determined by analysis of variance (Steel and Torrie, 1960) for those taxa where sufficient data base was available. A simple t test (Li, 1957) was used when analysis of variance was not possible.
Results and Discussion
In Vitro Dry Matter Digestibility
The 2,4-D was not particularly effective in eliminating forbs from the sprayed units; most forb taxa were present in both treatments. The only forb consistently absent on the sprayed units was Geum triflorum. The most common forb on both sprayed and unsprayed range was at the last collection period in late August. An analysis of the frequency distribution of the digestion coefficients showed no pronounced peaks in either treatment. Coefficients in the 60-75% range were most common.
The major forb taxa, Achilles lanulosa, Epilobium angustifolium, Inter-taxa differences in digestibility were not statistically analyzed. Digestibility is an inherent attribute of a given taxon, and the differences in digestibility between two given taxa cannot be interpreted as being related to the herbicide treatment.
Small year-to-year differences were found in the digestibility coefficients of all taxa. These differences represent the uncontrolled influence of many factors (environmental, sampling, analytical, etc.) on the plants and cannot be directly related to the herbicide treatment.
In most instances, these differences were quite small in relation to the mean value. Year-to-year varia-' Carex spp. are considered as "grass." 64 bility is not unexpected and is probably a normal phenomenon.
The general trend was for the in vitro dry matter digestibility coefficients of both herbage groups to decrease as the growing season progressed. Forbs decreased 13.5% between late June and late August, while grasses decreased 8.0% between the first and last collections.
Production
Treatment with 2,4-D had no significant ((x = .05) effect on either the total dry matter (TDM) production or Table 2 . Average production (lb/acre oven dry) of digestible dry matter and total dry digestible dry matter (DDM) content of the total herbage (Table 2) . On both treatments, average production of TDM exceeded 2,100 lb/acre in mid-July, the time of greatest herbage production. The average DDM at this time was 1,289 lb/acre (61% of the TDM) on sprayed units and 1,356 lb/acre (62% of the TDM) on unsprayed units. The percentage of DDM was highest (66 to 69%) on both treatments at the first sampling period in late June and declined 8 to 9% by late August. Considerably more actual DDM was available later in the growing season, however, because of the normal increase in production as the growing season progressed. A slight and insignificant reduction in both TDM and DDM was measured at the last sampling period, the result of normal drying and maturation processes.
Although the TDM and DDM of the total herbage was not altered by the herbicide treatment, the proportion of TDM and DDM produced by grasses did change significantly. On unsprayed units grasses produced only 9 to 20% of both TDM and DDM (Table 2) , while on sprayed units they produced from 42 to 40% of the TDM and 44 to 49% of the DDM.
The shift toward a grass-dominated herbage after spraying is somewhat less than was recorded on adjacent units of similar composition that were sprayed at the same time with the same rate of 2,4-D, but were lightly grazed by cattle (Thilenius et al., 1975) . On these units, the average grass to forb ratio (G-F) at TDM at mid-July on unsprayed range was 16:84, comparable to the 12:88 G:F of the unsprayed and ungrazed unit in this study. The average G:F of the sprayed and grazed units at mid-July was matter of the herbage on sprayed (2,4-D) and unsprayed subalpine cattle range in the Bighorn Mountains, Wyoming, 1969 -1971 
